r 



* 






* 



N080-630 



ERIC REPORT RESUME 



ED 010 002 8-30-66 24 (REV) 

; SCIENTIFIC LITERACY IN THE AEROSPACE AGE* 

PELLA, MILTON 0* ♦ AfD OTHERS 
\ XY081677 UNIVERSITY OF WISCONSIN, MADISON 

t CRP-S-103 

BR-5-8222 
f -JAN-66 

f EDRS PRICE MF— $0*27 HC-$7.56 189P. 

♦SCIENTIFIC ATTITUDES, ♦LITERACY, ♦CITIZeNSHIP RESPONSIBILITY, 

♦SCIENTIFIC CONCEPTS, ♦SCIENCE EDUCATION, LITERATURE GUIDES, 
ELEMENTARY SCHOOLS, SECONDARY SCHOOLS, COLLEGES, MADISON, WISCONSIN 

THIS PROJECT ESTABLISHED PLANS FOR THE ANALYSIS OF THE RESEARCH 
j ESSENTIAL TO DEFINE AND DEMONSTRATE THE DIMENSION OF SCIENTIFIC 

! LITERACY NEEDED BY CITIZENS IN A DEMOCRATIC SOCIETY DURING AN AGE OF 

RAPID SCIENTIFIC AND TECHNOLOGICAL CHANGE* THE OBJECTIVE WAS TO 
DETERMINE THE KINDS AND DEGREES OF COMPETENCE ESSENTIAL TO INFORMED 
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Irntrodmct^ 

Hm tmMu ®* ocisnea In slcasntsry schools, secoedsr y schools 
w*4 eellsges is ssrri#4 on for three hssic reasons; 

1* *e propers scholars in tin several disciplines of science* 

*• *• provide the beabground required of individuals entering 
t echno l o gi c al o sa wpa tl one or professions es electronics* 
engineering* nedieine* etc* 

3* Vo provide e background in science es e pert of the general 
education of the individual for effective cltlsenship* 
the concern of this study ii with science for effective cltisen- 
shlp which has been referred to es scientific literacy by leilay 
(1957)* Behake (1990)* Cerletce (1993)* Clan (1990)* Ovens (1992)* 
mtx* (1990)* Johnson (1992)* Ketch (1990)* McCurdy (1999)* thenos 
(1993)* tfbel (1991)* Vetemsn (1990)* Weaver (1992)* Wlttlin (1993), 
end assy ethers* 
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Tgoblen 1* 

To dittraiai thi referents included in the literature pertaining 
to scientific literacy. 

Problsn II. 

TO determine the opinlone of a cample of representative of 
industry, ecience news writers, educators and representatives of 

the leilitery concerning what knowledge in and of science is important 

* 

to their respective businesses and/or professions and for effective 
cltisenship. 

Froblam III . 

TO determine through the analysis of samples of daily sad Sunday 
newspapers and popular msgasinest 

1* the number of articles that were scientifically and/or 
tachno logically or 1 anted. 

2. The nature of the theme# of the scientifically end/or 
technologically oriented art idea. 

3. The distribution of the articles found whan a classification 
of acton no and/or technology to imposed. 

4. The number of articles that involve science and/or technology 
that have one or more social Implications. 

5. the nature of the social implications included in articles 
that involve science end/or technology. 

4* The knowledge in end of aclenco prerequisite to the reeding 
of the selected articles. 
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Problem I . 

To determine Che reference Included In 
to eclentiflc literacy, 

Procedure , 
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the literature pertaining 
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8 tap I. • Selection of documents for analysis. 

The Reader's Guide to Periodical literature and the Educational 
Index from 1946*1964, were systematically searched for titles con* 



cerned with: 

1* Scientific literacy » 

2* Science and/or technology and the citii a. 

3» Relationships or interrelatlonshipa of science and/or tech* 
rjology and society and social problem# • 

4« Relationship of science and technology, 

5. Science and/or technology and culture. 

6. Relationship between scientists and rvra*seientiste. 

7. Science and the public domain. 

8. Science and general education. 

9« The scientific and/or technological revolution. 

B. The following Journals from 1950*1964 were eye tenet ically searched 
for relevant title#. 

1. American Journal of Physics 

2. Physics Today 

3. Science 

4. Scientific American 

I* 1 fca Bulletin of the Atomic Scientist* 

6. The Science Teacher 
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C. The card catalog of the Memorial Library of the University 
of Wisconsin was systematically searched for relevant titles* 

D* Consultations were held with selected scholars from -the 
Department of Botany, Zoology, Chemistry, Physics, History of 
Science, Sociology, History, and Education at the University of 
Wisconsin. 

E. Consultations were held with two newspaper Science 'Editors. 

F* The bibliographic references cited in each of the documents 
analysed were searched for relevant titles. 

Step IX. - Analysis of the documents. 

Bach document was carefully studied in terms of the following 
questions; 

A. What does the author mean by scientific literacy, science 
for the cltisen, science for general education, etc.? 

B. Does tha author Indicate referents to scientific literacy? 
If so, what are the referents? 

C. Does the author discuss scientific and/or technological 
needs of citizens? If so, what are these indicated needs? 

The data in terms of referents wore tabulated according to content 
and source. 

With the completion of the analysis of $6 documents, it was 
found that the referents were being repeated ind no new referents 
wri appearing* The analysis of an additional 34 documents failed 
to reveal new referents* 
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The «lx referents emerged as a consequence of placing together 
those statements from the 100 documents with associated meanings* 

The Illustrations that follow are typical statements or meanings 
found in the documents analysed s 

Science and »nc lety ; Statements typical of the concern for science 
and society are: 

1* Science and technology are the chief internal sources of 
change in our society* 

2« Science and technology are causing a fundamental revolution 
to occur in the structure of our society. 

3. Citizens must he aware of what science is and what it is 
not, what its strengths and values are, and where its limitations lie. 

4* Social consequences of scientific knowledge are great and 
cannot be predicted in advance. 

5. With advances in science and technology in such areas as 
automation come the social and economic problems of employment re* 
structuring. 

6. Development of new scientific knowledge is necessary to a 
sound and vigorous economy. 

7. Productivity in our society is becoming increasingly depen- 
dent on science. 

8. The American public ultimately governs the support of science 
and the use of its achievements. 

9* Communication between the scientific community and the public 
is essential if the voting public and the national leaders ere to make 
wise decisions. 



* 
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10* Moit Important social and political problems arc related to 
science and technology# 

11# Our present world la powered by science# t 

12# Understanding science and technology Is necessary lor wise 
participation in a democracy# 

13. Science and technology Interact directly with our society# 

14# Science in our society is dependent upon the value placed 
upon critical rationality throughout society# 

15# Behind technological and aocial innovations lies the primary 
source# science Itself# 

16* Science does not have its social consequences at a distance# 
in some kind of a social vacuum# but rather Interacts with the rest 
of society to produce theae consequences# 

17# Science ie the moat powerful means devised by the mind of 
men for arriving at truth in respect to the world of matter end energy 
end indeed also the realm of mind and behavior# Science is the great 
force in human life making for change in ways of living through in-* 
creased power to alter and control the environment? Science le the 
greatest liberating liberalising force In human thought# It le obvious 
that in the modern world the strength of e nation, whether in war or In 
peace resides in its science# The future solutions of the moat critical 
problems of society • the problems of uncontrolled population increase 
*v)d insufficient food end water# sources of energy end supplies of 
raw materials# and the Imperative task of mobilisation skills - lie 
in the applications of science# 



18. The purpose of scientific education Is to (1) help laymen 
adjust to the technological devices which surround their dally lives , 
(2) create an informed public capable of taking an intelligent part 
In those decisions of our society which Involve science and scientific 
activity* 

This referent thus has several distensions as: science is the 

root of social change, society controls science through control of 
resources, the Intelligent control and direction of science in a 
democracy depends upon an Informed public, science Interacts with 
society to produce social change with or without t echnological change, 
science has done much to liberate man frcs* bondage due to superstition 
and associated beliefs, science and technology have created social 
problems never before faced by a society, science and technology are 
key elements for future social development, science and technology 
have limitations, and the lay public must come to understand the 
scientist and his ways* 

The building of a better interrelationship between science and 
society leads to five elements that need recognition and study: 

(1) perceptions of man’s relationship to nature, (2) the meaning of 
science as presently Interpreted by formalised education, (3) the 
interrelationship between science and scientists and social policy 
makers, (4) the effect of a political culture on the activities of 
scientists, and (5) the continued concern for current knowledge by 
the adult population* 
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lypitl rifwwcu to the ethics of aciaoca ares 
l* Salenoo to the aoot powerful imi dovlaad ^an for 
arriving tt the truth with r e ap act to tho world of natter mi energy. 

2 , The aim of puro aclence to to Imareaae men' a knowledge of 
tho physloal and biological world without raopect to 007 pros ant or 
futura good or evil. 

3. Fuplla aunt bo helped to develop a ooiontlfic attltuda. 

4* Scientific praotleo prod uooa objective truth and rulaa for 
discovering It, 

3. Sclonco toaohlag must ultimately bring about a widar 
appreciation of tho ethical iapllcatlona of aciaoca for tho 00 — on 



good* 



6 . People nood an approc lotion of tho moaning and mothoda of 
js ca. 



7* Selantifie fenawledge require# aoma aneompaaalng understanding 
of tha whole, aoma appreciation of cauaaa and ooanaetlana and of con- 
eaptual modala and thalr ralatlonahlp to obaarvabla reality. 

9. Tha layman muat loan to judga and Intarprot tha atatamonta 
and valuta of aclantiata* 

9. Oms roaaon for Including tha atudy of aciaoca In tha achama 
of ganaral education la to dgvnlap knowladga of tha aclantlflc anter- 
prlaa. 

10. Tha aclantlat ban a duty to raport hla f ladings to tha ganaral 
public in a mann e r tha layman understands. 
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12 . 

!!>• Secrecy in science cannot; be tolw«Kad t this we met tli 
cone to understand, 

12, the value of science lies not in the subject wetter alone 
but chiefly in the spirit and living tradition in which the disciplines 
are JMM? 4PUMM& o 

13, Scientists can greatly affect public opinion and provide 

leadership for legman in forwiag a proper attitude toward science. 

* 

£4# Teaching of science should mphaslse (1) the assuwptlon 
ordar, (2) cwparlwentatlcn and observation, (3) induction of 
§*M«1 laws, (4) developwent of theory, and C5) docuwantation and 
dteaiinatlon of knowledge, 

1^« tee of the wain functions of the scientist should be to 
instill in the public those wental qualities and attitudes which have 
wade Mm *»cessful in science, nawely, critical analysis of old 
concepts, constant search for new and superior theories, insistence 
that all those be based upon evidence rather than generalised ideallaw 
and that ftey be accepted on the bases of prediction and analytic 
success and s m on the strength of their tradition or the power of 
their special interests. 

Certain of the concerns indicated for this ref erect were expressed 
as attitudes or the scientific attitude. The scientific attitude is 
accepted to be the willingness to be controlled by e group of objective 
rulee in the p e rs uen e e of knowledge, fowo authors indicated that this 
eewe attitude should regelate Ufa outeida of science, it is aleo 
noted that eewa authors specifically delineated the ethics of concern 
to then in considering sclent file literacy. 
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frtun s£ iskm t 

following iUfcmti art todlcatlv* of ticsi fouad in tho 
literature concerning tbti rtfaro&K, 

l * **• citiaen nit hm an luproved mi erataadlng of iion it 
(aoiance) oparora. 

2* Tho Milt goal of ocltnco education is to oaauro that ovary* 
ono ualorotand a mm thing of tho intellectual Moaning of what aelootlato 
ora about* 

2* Sonaibly educated people ton gain a good working idoa of 
hov science gooa about lta business. 

4* Tho otudy of aoionao ahould serve to equip atudanta with an 
uadoratandiag of tho aeiontifie netted aa an approach to problem 
solving. 

5* fcioaoo li c o nc e r ne d with dlecoverlcg truth* and with tho 
•operation of tho truo fra tho falae. 

4» fooplo ahould aoo that aoionao aooka truth by eucceealve 
epprainotion aniotiag under tho authority of an idoa and tho quest 
of theory that will hoU up undor oontrollod rating and tho repli- 
cation of enperinonte. 

7. Wo mood a nsre aoiontifio umdwratemdl* of aoianco Itself. 

8* in general a doao ti o n tho a t roa a nuet bo t ow ard an undor* 
•tending by a an aoiont iata and oeientieteof what science ia all about. 

9. Tour oduoatian in aeioneo ahould haua gira you an appreciation 
of tho work of groat aciantiatr and the g rowth of tooted thought. 

10. The true nature of n aia m aa la n ce ia ana of redwood anpirician 
thragh inor aaaad applionticn to thoory. (Quo of tho noodod nodor* 
ctondingo of nada g n nan). 



U* 4 wide tpreod understanding of science it necessary in Chit 
country btceutt only through understanding ctn tcitnct b« sjslvilated 
into our cultural pattern. 

12. (tot purport of tcitnct education it to htlp tht pupil and 
lsynsn acquire an underttanding of the distinctive nethodt of tcitnct, 

IS, There art reasons why it it Iterative that tht individual 
citictnt of our daaocrocy have an improved underttanding of that 
tcitnct It and how it operatte, 

14, Science for future dtiteno should he node Intelligible 
to explain the baalc hypothesis and phllotophlat of tcitnct and to 
give him an a cqu a int on o oth Ip with tcitnct, 

15, Vnivertltltea thould attune greater responsibility for 
interpreting tcitnct to the pennon nan, 

Ihlt referent la concerned with tone phatet of the proceta 
atpect of telenet, There it ccnitlderable euphaala on the under* 
ttandlng of the nature of tcleace, however, the kindt of understmdli* 
dealred extended fron "telenet it a body of knowledge" to "telenet 
it an idee developing activity," the preferences in the docunant o 
were for tcitnct at a knowledge developing activity, there it no one 
nathod of telenet, and telenet novae ahead at a eerlet of approxlna- 
tlone, there wot no ee na en tu a at to which of the Ideas in the 
ttructure of telenet vat noet fund— total. 
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lypteal mt —ti cooc«rntng tbit nfttnt atdt In oa a at non 
of 21 per ooiit of tbo doctoniti in: 

U * knowledge of conceptual aclanco proven the neceaaary 
language foe com mlc atlon between the lay public and the acientiflc 
cr— mtty, 

*• hflr concept* or conceptual achenea are the only answers to 
the ie yn a n e understanding of mushrooming acientiflc and technological 
knowledge* 

9* Hlatorlc and cultural root* of adence concepts rfiould be a 
part of the publico understanding of science. 

%• Concepts of adence here an iapact on all aspects of tha 
school currlculuai and should be doalt with in all thaaa areas. 

5* Conceptual knowledge of science has brought nan e freedom 
from the slavery of the supernatural* 

6* Tha study of adantlflc facts and concepts relative to 
certain controversial topics nay produce desirable changes in attitudes 
with regard to those topics* 

The importance of coocepte in science Instruction varies with 
sons authors emphasising tha need to "keep up" with science, others 
•trass tha part played by concept development in adence in our 
culture, and still ethers express concern for the function of con** 
cepte in changing attitudes* 
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Science and Technology 

Indicated concern for the ability to diacrimlnata between acience 
and technology la revealed in ample statements of weaning. 

1* Public underatandlng of the difference between the abort and 
long run purpoaea of acience and technology are eaaential to advancing 
our aclenco and society* 

2* Scientific education la to help laymen adjuat to the techno~ 
logical devicea whloh aurround their daily Uvea* 

3. Ihe educated layman must understand that acience la not 
technology, it la not gadgetry, it ia not acme ays Carious cult, it 
la not a great mechanical none ter* Science la an adventure of the 
human aplrlt. 
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*• *he technolog ical aspect* could bo uaed a* a link UfcVMO 
the ociantiat and the noneciantl at. 

5* It is for th# oltlua to underatand clearly the 

distinction bttWMD ici«M« «vd technology. 

It la no tod that knowledge of tho difference between science and 
technology haa apparently takaa on inportaoce, The views of technology 
varied from cenplate depe n denc e upon science for it* existence to tha 
fc «W«f that tochnologj haa a a true tiara and history of ita own* A 
aora common expression vai to tha af fact that science and technology 
differ baaically la ethloa and notivation, It was pointed out alao 
that pure acianca often produce* technologically uaaful knowledge 
and that applied acianca often producaa conceptual achtnae. 
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Mf«pf a& 9mm Hlii 

•*»*w *2 •*■• of tha axpriMiioni for the cultural Aspect 
of science la Indicated fey tin following itatuanti, 

1« The study of aclanea la our schools la carried on without 
ragard for the h u n a al tltss and the study of the hunsnlties la carried 
on without regard to aclanea; yet each la ccnpllaentaxy to tha other. 

2. The rapidity with which nan changaa hla life and his environ- 
■ant (via aclanea) requires a deny uaderstaodii* of both aclanea and 
the hunanltlea and their Interralatcdneaa. 

3* Society requires wladen and concensus for policy decisions 
which In turn nec e s sitate co ser mlcatlon between scientist and huncnlst. 

4. Science la r e sponsible for Much cultural change which In 
turn la a subject of the hunanltlea. 

5. The dichotomy between scientific and hunanistic scholarship 
beconas vary synthetic If tha decision mtikin g processes In aclanea 
are carefully awanlnod. 

6. Tha divorce of tha sciences from the hunanltlea la based 
upon Misconceptions. 

7. Science la really a hunanistic study. 

8. Scientific literacy n a ans that an educated nan should know 
science In a hunanistic way. 

This referent, science and the hunanltlea, was concerned with 
learning science as a part of the insrican cultural heritage and with 
the study of the Interrela t e dn e ss of solenos and the hunanltlea. 
Occasionally an author would use the tern hunanltlea to rotor to 
social lapllcmtlone rather than cultural laplloatlona. The concern 
for science as one of tha hunanltlea was neat prevalent. 
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RETCUSNCES: SCIENCE AND THE HUMANITIES 
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Tha scientifically lltarata individual presently ia charactarisad 
go ona v£th an understanding of tha (1) baaic eoncapta in science, 

(2) nature of aciaoca 9 (3) atbloa chat control tha scientist in hia 
vork 9 (4) Intarralat lonablpa of aclanca and society, (5) Intercalation** 
ahlpa of aclanca and tha hunacltles and (6) differ ancaa batvaan aclanca 

* V 

and technology. 

■vldanca from analysis of tha literature concerned with aclentlfic 
literacy tmili that knowledge ot tha (1) tntarralatlooahipa of aclanca 
and aoclaty, (2) athlca »f aclanca, and (J) natuta of aclanca ara ana 
Inpnctant than (4) conceptual knowledge, (5) dlfferencee batvaan aclanca 

f 

end techno logy 9 end (6) the lnterceletlonehipe of science end the 
hunenltlee. 
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Froblan n . 

to litmiM the opinion# of s aanple of rcpreeeotatlvee of 
iadiiotcy, acianea mwwfi fgi, Moetton, #n« rapraacetativea of the 
Military concerning idmt knowledge in and of eeicnee i# important 
to Choir reapective boaineaaea and/or profoaaiona and for affective 
eitiaenablp. 



foraonal private interview# vara bald with repreacntativea of 



induatvy, acianea a w M Erritere, ed ucat or#, and repreacntativeo of 
tha Military froai tha Stata of Wlaeonala. 



A. 




a foe interview 



lha individual# aalaatad aatiafiad ona or nor# of tha following 



criteria. 



1. Raaponaihla for tha anploynmt praeticaa of hi# iaatltutioa. 
2* Raaponaihla for ( on tha Job parfonoanee* of anployaaa within 
hi# iaatltutioa. 



3. latabliah aducational prograna for inatitutloo peraonaelt 
4 # Prepare# acianea notarial# for popular or prcfaaaional con* 
aunptlon. 



5* tfaa involved with adneation at acne laval aa elcnantary, 
aacondary t collate, adult, or vocational. 

B. 



1. Aa open ended aanUtructurad teohnifue vaa enployed ao that 
tha interviewee could develop hi# oun logical diacouraa in dlacuaafc* 



o 



aclantific literacy. 
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lnttrvitv waa recorded on tipi md lulyud at a latar 

data* 

3« Xba following quaatlona war# inaartad Into tha lntarvlav at 
tha appropriate ttan. Ea ch guaatlon vaa atructurad apropos to tha 
profacalooal position of tha latarviawaa. 

a* What do you understand tha tarn aaiantif ic lltaraoy 
to acan? * 

What ara tha ohcr actor iatica o£ a aciantlfically literate 

paraonT 

®* literacy in science, 1»«, knowledge In and of sclenae, 
possible for an antlra population? 

d 9 Xa tha aelantiflo lltaraoy, l,* fl knowledge in and of 
science, Inpsrtant for a population? 

•* Za it p o aa ib la ta plan educational pragma ao that tha 
individual Mgr centime to ba sclaotiflcally lltarata throughout 
Ufa? Xf ao 9 how? 

nun * 1 

interviews vara a ond uc tad vithi 

X« Mina rapraaantatlvaa of fnduatry including 

a> two paraaeaal dlraatard front a najer nenufacturing plant 
that a ap portad a r saearo h and devalegaant section, 
b) ona pavaaanal dir aa tar fran a food ptoaaaalag industry, 
o) too par a ana > 1 dlraetora fran gray iron foundries, 

Hha rioma anp r aaa a d bsrela are la no way to be tahan aa nffiaial 
e tata na ata of tha partiaular greupe rapraaaatad* Bathar thaaa Hava 
raflaot anly tha p a ra aaa l apiniana of tha 15 individual! interviewe d . 
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d) om vies president of s Mil aenufeeturla* plant, 

•) «• p er sonnel llmtor •£ a utility service os n psny , and 
f) two ladua trial aaftaatiata. 

XX. Throo odocatora iaaledlag 

a) one city aupcrlataadaat of achoola, 

b) ana MhMl aeiaaaa oenauitaat, and 

c) om enrriaulttraaordiiiator of a vocational school. 

XXX. T*o sc tones aa ns n r iters. 

XV. Ona Military officer. 

Queation A* What do you understand ths torn "aaftantlfic literacy" 
to moan? 

This direct question proved to have little neaalag to the first 
five people inte r viewe d , l ess ees of the lack of tesla for nsneuaisation 
this qusatloe was dleoontlcoad. 

Question 1. What are the characteristics of a scientifically 
literate per sent 

the tern scientific literacy had little or ns — awing for the 
rapreeentativee of industry first interviewed. Therefore 9 the question 
was restated as fellows t 

What hnewladge in and ef ec is n ee Is important to an individual 
for hie Jab and for a eitlaenshipf 

X* The following op ini ons were season to aevnn of tha nine industrial 
representatives. 

e. M ps rf e m aasa of e nan sn the production line la not 
dapandent span hla knewladgs of the concepts or nethede ef eelence 

or the inpact ef ecisnee on society. 
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AmvU 4§» of kbi Interaction of science sad society is 
irrelevant to job perfoc— nee o mi to affective cltlcanahlp sloes 
tbo altlsoo oust turn to tbs export for decisions week so ho turns 
to tho physlclsn ohsn hs is ill. 

e. Knowledge of toebnologtcel developments whick exist 
within s co — unit y is dealrhkln. 

Individual typiosl fp— its worst 

"In our ecopsny wo ore interested in tho science background 
of — — ployeo If sod only if it is prerequisite to the 
Job." 

'Vo look for — n with — u e l end technicol training, these 
could be picked up in high school in e physics or shop 
course* in the military* end ether pieces.'* 

An opinion cos— n to the two industrial scientists was knowledge 

of certain basic (but unspecified) concepts of science is important 

for all individuals* particularly those in technical or Managerial 

positions. 

One industrial scientist dnie fins sap leys high school graduates 

as laboratory technic ians strongly urged tho uodaretaadlf* of the 

* 

processes of science. Bis statsnsnt indicates his concern. 

'tyh— ws hire an individual we prefer him to have biology 
end oh— letry or physics or both. Wo than start by aoounlng 
ho knows nothing. Xhara are certain — tbodo of eeienoe which 
are Isgorfe— t end — te n th then these aeons aery a— lytical 
proced ur es. Be want bin to report (hie lab observations) 
t— ss t ly. tto cm train bln to do thle qulta easily. X doubt 
that ha teams this in the high aehool bat — find it very 
eaey to train bin to do this.... X don’t think that the 
factual s e n t sa t of oou r saa in nearly ae Inportant as the way 
of leaking at the problem. . .with — individual skeptici- 
sm* a Way e* data— doing the relevaa t facts. X don’t know 
k— to t eneh this but X fen— it o— be teaght...wa do it 
here in t his l a b . . . oe^k ^hs teiigjlk^k . iik t^k^k kilgdk eoki^i^k^L lid^ 

too." 



Id. 



XXg Km ttnc i i i Him sgtssd on dig if srfsnro of «hst thgr tend 
the bull tewrtf^fi tf eeienee con s s pt s «| nlfcdi oMMnly font 
la higb iteii l Nlaoc course* 11 « start lag plan for future 
^l^i^^s^l^spoionok * 

Hm t f r ri cn t a t lvs of tho vocational school pointed out that 
(a) tea graving oooial md aoral pool I ate) created Ip aovo vU«« 



a concern for the goaaral eitisoa aa vail aa far tho technical 
worker, and (k) the k no wl ed g e of t h o s e prabUsv and nape to cope 
with thaw are ne c es sa ry far citinanahip and far effective swploynsnt. 

ZZZ* The two aelonoe na w a v ri tara a g r eed that far affective citiaanahip 
and anplcyant the individual should t 

t. Ondomtand tho ^aehoda ad aalanoa- 

an # vneaa sam w on wwnwvs 

b, Yteoeee a knaaladga of the eons op ts or thaoriaa of acianca 

c. lornigaiaa the social lypnrtranaa of aaisnea and technology. 



knowledge of the epaeifio facta of science as known today far cap ley* 



nant and eitlsonahlp* 

Dm sso ond nawa wri tar Indicated that*** 



indlviduala dan*t have to wndaratand tho technical detail of 
now aeiantifie rooults* a*g* t HI, hot they do need to ho alio 
to pot thane now reoulte in peeper > ana | es ti va,*. not haw it ia 
that the aeiantlata are invaaflgaffag this phanewanan (DU) 
lot that naw with the Inswladga at Vi aeiantlata era war# able 
to aak and annwar foaotlono of haw Uolagtcel awganiana rgro« 
docs theneelvee* tea of that the aaiantlf loally litarata 

in div idual naada to knew haw acienaa ia tapartaat to nodam 
life and haw 'the individual aaianaaa fit lata the aahana af 
life* Zt la nora inpertant far the individual to knew hew 
acienaa effect# hie Ufa than knowing the indlvidoal facts 
of science* 
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V# Hm repce mtu ln of tho ailitary cited 070ei.fl* aktlla took ea 

lihMtfem tAakniiHii. hooiMlodoo of koolo Alflctnolii. oof atehMlfif 
m Ma| oeeded 1 by oil teanhw of the u n i hkvUm. 

Queatleo 0* lo literacy in 0*1*000, i*e* kaewledga 1* and of 
ooUboo, peoolhlo for the eatlre fopalid—t 

X* 800*0 of Uko rap caaeatat lvea of ladaatry gm 00 relevant 

MHWttl* 

XX, XXX, XV* the three edu cator *, too indeo trial aolootleto, and 
two aav oorlt aro ag r eed that a rtalatl level of eoleetlfle literacy, 
charaoterlaed hy ability to rood 0000 aoeoMOg* of oelaotlft* end 
techoologlo*! daoelepeaata lo yooolhle for eo*t of the literate 
ledlvidualo* Mere ada aa c o d level* of oolootlfl* literacy are hath 
fit eae lire eed aoeelblo far iMiilan eahera auh ae CMtiuaMD. 

V* the rofteoflotatlve of the ellltary gave ao relevaot aoaeera* 
Qeeatlea 0* lo oolootlfl* Utoraey, l*e*, hotel edge la aod of 
aoleooe* iBeortaot for a eeeulatieaf 

X* Be ado* r ag r e e e a t a t lveo of ladaatry offered dlfferlog 
opinion# 00 the lapettaaaa of hoovledg* lo aod of oc lo o oa for the 
various aepeota of the yopulotloo* 

• 1* 81s of tie rogeeooa tatlv eo of la de* tr y agreed that: 

a) Knwfledge ef ooloaco lo oolthor rel ev ao t aer Iwportaat 
to the eorfcer 00 tho production Xiao la tho perforaeaco 
of hi* Job# 

h) Baaeladga la and ef eeleae* aay he lapertaot for the 
Mtrtatatvetlva aaployed ead geaorel oltlsea hut thla 
I ay act— na caaaot he eeelly Judged* 









u. 

°) ®eeial«qe la i®«h syeelal atcttrs m n1«m§ aad twlanluj 
**• ^ *® the nuch m tb« yhysleiaa l u ll — 

mi the tn d— I far ifceUk IUmm. 

*• ** ^y Mdrtlf i of a gwl i y •fend that all Ida ayloym 
hava a stake la the p r od uc t* helag pro d u ce d aad in toe 
utilisation af these yg aka ti, therefore, tha aaalai asyects 
of aalanea ad tec hn o l ogy, oyeclfically feha lr r ooyeno l hlo 
uaa of tha aaa products af aelaaea ad tsohaslegy aad tha 
alauaa of aatural resources coocern tha aaa la tha alii, 
tha executive la tha front off ice, cad tha general oltlsaa. 

3. Tha two industrial aeiaatlata stated that a afatasl baawladgs 
la aad of aelaaea la layortaafc far owployaaot, advoaca— at, 
and affective eltlaaaahly* 

XX* the three educators a g r ee d that knowledge la aad of aelaaea fa 
Idportaat b ecau s e oar society la beoeaiig am heavily dayaadaat 
oa aelaaea to toehaology, Thla laeraaaaa tha aaad for understand lx« 
of aelaaea and technology if tha d a w o r otic process la to prosper. 

XXX* The two aelaaea writers ag r ee d that alntaol level# of knowledge 
in *nd af aelaaea are aeaeatlal for aayloyaat aad eitliaaofily. 

(tea writer d i ao o aaa d tha need for toeraaaad mdarataadU« of all 
aayaeta of aelaaea aad technology by decision aakara la indue try, 
edu c a t ion, and gmernauf _ 

X? # Xba rayrasaatatlwa of tha allltary atatads 

a) Military oyaratlooa are beocaing laaraaalagly technical, there* 
fora knowledge In aad of aelaneo ia aeaeatlal for Military 
yareomal. 
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I) *e opinion on tha Importance of oelontiflo kaowl«4|t for 
tin entire population* 

Question B* U It possible to plan oduentioonl priori on that 
on individual mqt eontinuo to bo scientifically literate through ut 
life? If to, boot 

X« tba nine representatives of industry provided three opinions* 

a) Poe hourly ooployoaos specific knowledge of science la 

not relevant to their job and ao the question la not relevant 
for this group* 

b) For salaried euployeess uost industries already have 
advanced study program which provide eocourag«nant 9 
tiaa 9 and/or tuition aoney for advanced study* Such 
study is usually but not necessarily related to the 
individual's currant job* 

The representative of the food processing corporation pointed out 
that the salaried auployeaa of his fire are invited to attend early 
noxnlng in-service educational program within the plant* So far two 
such program have bean offered; a course in eeononice for the wowser 
and a course in the dynmlcs of practical politics in our society. Both 
of these courses were offered because the euployaas requested or wars 
interested in such work* Ha concluded that if such a program ware 
available in sdantlf ic literacy hie f Iks would be interacted in 
offering it to their ewployees* The industrial scientists noted that 
television la probably the mat affective adult education mdlun avail- 
able* Zt should be used snore extensively for program on science and 
.technology* 
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XX* The thrne educator* agreed that through the effective use 
of the mesa media the Individual citizen can oontlnue to he 
scientifically literate. The repreeentatlve of the vocational 
achool emphasised the Importance of continuing formal adult 
education in which all aspects of acience and technology and 
their interaction* with eociety are emphaaised, 

XIX* The £*> acience nevsvrlters indicated that they bellved educa- 
tional programs could he developed. They eleo noted that once 
the individual citisen haa left inatltutione o2 formal laaming 
the me ae media are hie principle contact! with new developemnte. 
Therefore, whet la needed la e concerted effort to produce 
acience news stories, T,V, programs , etc 0f the objectives of 
which arc not only Informing tha public but more epeclflcally 
keeping the public scientifically literate, 

X?, The repreeentatlve of the military indicated that ha believed 
that continuing lltaracy waa possible end pointed out that for 
military personnels 

i • 

i 

a) Knowledge in and of acience is essential rid is continuing 
to be one of the reasons for the extensive military 
educational programs, 

b) Rapidly changing acience end technology la decreasing the 
effective useful life of specific courses or skills, 

c) This creates a need for more end continuing education in 
the fundamentals of mathaauttica and the sciences as a base 
upon which new specific skills could raadlly be built, 

d) For the citizens All neceecsry information in and of 
science can be carried in the newspapers and magazines. 
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lb# 4«u on tbio problem ic« too ipus* and inadequate for tba 
drawing of reliable conclusions* Further data vara not gathered 
because of tba apparent look of understanding of tba problana by 
tba group# lntervlmd and tba consequent lack of reliability of tba 
gaoarallsatlona that could ba fonaaulatad fron auch data* 

Iba majority of tba Individual# interviewed, with tba exception 
of tba educator#, Industrial sclantiata, navawrltara, and tba military 
repreaeotatlve reported that they had not thought about tbla problem 
before* Tba concern they have with production employ aea la to gat 
them to produce while the concern for management level employee# 1# 
quite different* 

#0 What do you understand the term 'Scientific literacy" to 

mean? 

lack of previous concern for this topic on the part of the 
interviewees was given a# a reason for lack of understanding of its 
meaning* 

b* What knowledge in and of scianca ia iaportant to an indivi* 
dual for his job and for citisenehip? 

Inara were differences of opinion between the industrialists 
(nonscientist) and others* The type of Industrialist concerned 
with manufacturing expressed the opinion that knowledgs in and of 
science became a concern of his only irttsn auch knowledge wee directly 
applicable on the job* The ooneonaue of opinions of Industrial 
sclantiata, newewritere, educators, and the rsprssontatlve of the 
military indicated beliefs that acme basic (1) knowledge In science. 
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(2) understand lug of the Methods of science, end (3) understanding 
of the interrelationships of science and tec hno l o gy end society were 
Important for enployncot and citizenship* 

Hie nonscientist industrialists did express sosmi concern t Hi rj* 
the layman should Inow something of the relationship of technological 
developments and their use by society* 

Within each group there were differences in the nature of the 
details of the opinions expressed. 

c. Is literacy in science t i.e., knowledge in and of science, 
possible for the entire population} 

The seven nonscientist industrialists and the military repre- 
sentative gave no relevant answers* 

The industrial sclentsts, educators, and newsurltere expressed 
the opinion that a minimal level of literacy in science was possible* 
Again there were variations in attempts to define or describe 
minimal level* However, it was most commonly characterised as the 
ability to read news accounts of scientific and technological 
developments* 

d* Is scientific literacy, i*e«, knowlege in and of science, 
important for a population? 

The industrialists (nonscientists) were generally consistent 
in their opinions; they repeated that it was not inportsnt for the 
layman, for his Job, or for citizenship since this segment of the 
population would always have to go to experts for help* The in- 
dustrial scientist, one manufacturing industrialist, educators and 
the newswr iters, were of the opinion that the scientific literacy 
of the general population was important* 
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•» !• It poulbit to plan educational Tvofrnc so that an 

individual nqr continue to ba scientifically lltarata throughout 
Ufa? Is so, how? 

♦ 

Xhs industrialists (nousolantlst) indicatad a nagatlva rasponsa 
because, in their opinion, this guastion was not relevant, Tha 
opinion hara was conalstant with tha opinion glvsn in question b. Xt 
was reported that for salarlad enployeee most Industrlas had educe- 
t tonal progress » 

Xn iplta of tha lack of concern of this group for scientific 
literacy, tha opinions expressed indicate that tha necessary lnfor- 
aatlon in and of science could l»a carried in newspapers and aagasinea 
and on T.V. it was further indicated that T.V, is probably the 
■ost affective adult education aediuw available and it should in- 
clude wore educational p ro g r ess involving science and technology, 
lha science newswr iters, educators, and tha representative of 
the Military were of tha opinion that scientific literacy for life 
was possible and could be acccnplished through the schools during 
early life and through nass Media after leaving school. This group 
Included within Its discussion such topics as knowledge of the con- 
tent of sciences, the nature of science, technological develo p ne n ts, 
the relationship of science and society, the way society uses its 
resources, the kinds of technological devices placed on the Market, 
and the place of science in society. 
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Froblem III . 

Vo <Ut«nlM through tin mwlytii of iaapl«a of dally and 
Sunday n ewspaper s and popular aagaslnes: 

1* Am ondc? of articles chat unra scientifically and/or 
technologically orlantad. 

2* Am nafcurn of tba tb n j of tha aciantlflcally and/or 
technologically orlantad articles. 

3* Am distribution of tha artiolaa found whan a classlfl- 
catlon of aelanea and/or taehnolofy ana imposed. 

4* Am nuadMr of artiolaa that Involve acianca and/or technc- 
logy that have ona or nora social Implications* 

5* Am nature of tba social inplloatlona . Included In artiolaa 
that Involve acianca and/or technology. 

6. Am knowledge in and of acianca prerequisite to tha 
reading of tha selected articles* 

Related laaaarch* 

Ona of tha first significant newspaper studies with respect 
to acianca content was reported by Finlay and Caldwell (1923) who 
Citudled tha biological material appearing In eleven prominent news- 
papers for tha month of June* 1921 and In six newspapers for November, 
1921* Aiey found that health was tha most prominent topic In news- 
paper biology. 

Curtis (1924) investigated tha scientific knowledge required 
for an Intelligent reading of the public press* Be studied 2,783 
newspaper articles and found that articles on biological science 
were about as numerous as those on physical science, and that about 
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67pm cmt of the newspape r ortlcloo on biological oelonoo required 
• foundation of t ec h n i cal knowledge, go contra* tod with about 25 
par eoat for physical science. 

Hopkins (1925) analysed all the issues of four Denver news* 
papers for one Month and eight nsgssines for six months for articles 
of a scientific nature. He found biological articles to occur Most 
coswmly in the newspapers and non-scientific nags tines end, owlt- 
tlng the two technical wages ines read, that physics and cheodstry 
articles ccafeinod accounted for less than one ■‘fourth the space de- 
voted to biology. 

TO determine what scientific Information the public pays for 
In standard mages loss and the relative amounts of these materials 
devoted to the various sciences, Searle and Ruch (1926) analysed 
the science content of all the issues of eight aagasines for a 10 
year period and three mages inaa for a five year period. They found 
that 62.2 per cent of the science content of these aagasines could 
be classified as relating to biology, 26.3 per cent to physics, 

5.1 per cent to chemistry, and the remaining 6.4 par cent to 
general science. 

Merrill (1929) analysed a sample of aagasines and bulletins 
covering approximately a 13 year period for Information concerned 
with groups of plants sad the particular activities or relations 
of the various plant groups. His findings showed that wrltars of 
periodical lltaratura devoted more than seven times more space to 
consideration of food-producing groups of plants than did textbook 
writers, in an -analysis of 12 high school biology texts lie noted 




that three that aore iptoi as* devoted to lower frutt of plant 
Ufa than la tha periodicals, hat that tha parlodlcala devoted 
•ora than seven tinea aore attantion to tha ecoaoaie phase of 
plant Ufa than did tha taxtbook welters* 

Hill (1930) analysed tha biol o g i cal content of 061 articles 
in 591 Issues of nine non-spec lallmed nag at In ao. Ha concluded that 
tiia greatest snphasls In these asgaainae «u placed upon enlnal 
biology ich accounted for 52.8 per cant of the content follouad 
by hunan biology Which accounted for 28*62 par cent* 

Xuta (1932) analysed tha public health and hygiene content of 
240 Issues of the Hew York Time, The Horning World, and the Evening 
Graphic. Of tha 4,364 ltaas Identified, 1,536 were news Itans, 122 
ware editorials and the reaaining 2,706 were advert is eeents * 

Hovak (1942) analysed tha Rw York Tines for the years 1930, 
1933, 1936, and 1939* Ha found that 20*1 per cant of tha newspaper 
science content was devoted to health and asdic ine and that 50*5 
per cent of the science content was biological (including health 
and asdic ina) and 49*5 per cent was physical science* 

In an atteapt to deteraine what Infornatlon newspapers were 
giving their readers about atonic energy Hines (1947) analysed 
every itea relating to atonic energy published In specific editions 
of five newspapers during the aonth of August* He found that In 
general the five newspapers were devoting alaost a eolusn a day to 
news, editorials, or other notarial concerning atonic energy* His 
study also revealed that, generally, the greatest percentage of the 
news on atonic energy was devoted to political policy followed by 



MMiriph in nwriy and background or hiatorlcaX noun. 

A study of tho ooatMti of aoloetod U. 5. dailies by tbt 
Department of Agricultural journalism of tbt University of Wis- 
eonaln a b out* chat tba percentage of front yaga science varied 
frai 3*3 per oont for tiM Louisville Courier to, 0.0 par cut for 
tba Madlaon Capital Tim and that the percentage of non-advertising 
apaca davotad to science varied fro* 2.0 par cant for tba Louisville 
Courier to 0.3 par eant for tba Capital Tinea. 

Xeavaa (1950) found through the analyaia of seven newspapers 
that 43 par eant of all science articles pertained to the H-bomb 
and 57 par eant to all other ac lances and that *0 par cent of the 
front page ac lance was related to H-bomb stories , 14 par cant to 
medicine, and the reaaining 26 per eant to various other areas 
of science. 

Roue (1951) found that 0.9 per cent of all the non- advertising 
space of a ample of 100 newupapers analysed was devoted to sclen©a 0 
Of all the science articles read. 35.2 per cent were in the field 
of medicine, 20.8 per cant in atonies. 14.3 par cent/ engineering, 
and the remaining 29.7 par cant in various other areas of science. 

Koelsche and Morgan (1964) analysed the science content of 
22 dally newspapers and nine magaslnes for a period of six months. 
They found that 62 per cent of all science articles in the news- 
papers appeared in the months of November and December and that 
87.3 par cent of the science articles in the newspapers were almost 
squally divided between the fields of biology and physics. In ths 
magazine study they found that 58.7 per cent of all tha articles 
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datlt fltfc mm phone ef IIm biological mImmi, 21.4 per omt 
with physics, and the ram pining 12.9 per oent to other «nm. 
oloo tabulated tho oolentlfle prlMlpUi and wo o a t alary thay folt 
war# neceseary to Interpret and undaretond tho oetontifle infor- 
natloa appearing In thooo aolonca articles. 

Procdur.. 

I* 8aloetlon of eapltol city newopapora 

A* Capitol city newspaper# warn selected aa follow*: 

1) Tba 50 atataa were elaaaiflad Into nlno geographical 
aroaa a a apaolficd by N* V* Ayara and Sons, Newe- 
papara and Parlodlcala ft - 1964. 

a) New England 

b) Mlddla Atlantic 

c) Beat North Cantral 

d) West North Central 
a) 8outh Atlantic 

f) Bast South Cantral 

g) Waat South Central 

h) Mountain 
1) Pacific 

2) A minimum of two states was selected from each 
area aa follows: 

a) States listed alphabetically and numbered 
serially 1.-50, 

b) States were selected by use of random number 
table until a minimum of two atates had bean 
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for «Mh geographic am* When 22 
atitei hod boon selected t tlni— of two 

hod boon chose*' fro* each of the nine 

true, 

3) Tho copltol city dolly newspaper wu ldontlflod 
in ooch of these 22 states. Tho newspaper with 
tho greatest circulation woo ehooon in cooos 
of eltlofl with more thon ono dolly newspaper* 

B* A alx south subscription for ooch of tho 22 selected 
nowapopora waa begun on Auguat 1, 1964 and terminated 
January 32 „ 1965* A Hating of the selected news- 
papora la given in the appendix* 

C* The aelectlon of daily laauea to be read for each of 
the 22 copltol newapapera waa aa follow: 

1) Tho 22 newapapera wore llated alphabetically by 
atato and numbered aerially* 

2) The Auguat 1, 1964 laauo of the first dally news- 
paper on tho Hat waa selected for analysis; the 
Auguat 2, 1964 issue of the second paper on the 
Hat waa selected for analysis; and ao on until 
tho Auguat 26, 1964 laauo of tho 22nd newspaper 
on the Hat was selected for analysis* Sunday 
papers were omitted In this selection procedure, 
hence the difference between the newspaper number 
and date of the isaue selected for analysis* 
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3) lb* ••lection process was recycled beginnings 
with the August 27, 1964 issue of newspaper 
nwber 1* The cycling process wee repeated 
until January 30, 1965* 

4) For newspaper titles not publishing a Saturday 
or holiday edition the issue iron the preceding 
day was selected, 

D, Selection of the Sunday editions of the newspapers; 
From the total of 27 Sunday editions received for 
each of the 19 newspapers that published a Sunday 
edition three Sunday Issues were selected for 
analysis. Selection was made by use of a table of 
random numbers, 

II* Selection of Magazines 

A, The ten magasines classified as "General Editorial" 
(consumer magazines appealing to the general public) 
by N, W, Ayers and Sons, Newspapers and Periodicals, 
1964 that reported a circulation of three million or 
more were listed for possible inclusion In the study. 
From this list were excluded: 

1, The two weekly magazines appearing as supplements 
to Sunday newspapers; 

2, The Farm Journal, slnca it was determined to be 
a Journal for a specific trade or profession; 

3, "Look Magazine" since it was considered to serve 
the same Interest as "Life Magazine" which was 
included. 
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To this ll»t of tlx "General Editorial" lagtiixiei 
were added the two women* a magazine* of greateat 
circulation. The names and circulation figure* of 
thee* eight aagasines are given in the appendix. 

One monthly iasue of each of the eight selected 
magazines was read beginning with August, 1964 and 
terminating with the January, 1965; thus, six issues 
of each selected magasine were read. For those maga» 
sines with two or more Issues per month, the first 
issue for each month was selected. 

Problem XIX - 1. Newspaper Study 

To determine the number of articles that were scientifically 
and/or technologically oriented. 

Method of Analysis 

The selected newspapers were carefully read and all articles 
with a scientific or technological orientation were clipped and 
filed for future analysis. Articles were included in this study 
if they met one or more of the following criteria: 

1) Made reference to some scientific or technological development. 

2) Involved a social, political, or economic issue concerning 
science and/or technology. 

Excluded from this study were articles concerning: 

1) Crop reports of a statistical nature. 

2) Conmerclal development or trade items as hearing aids, 
automobiles, televisions, etc. 

3) Advertisements. 






4) ObituarieiV. 

5) Daily weather forecasts, 

6) Reports of consequences of weather* 

7) Names of diseases or operations suffered by individuals 
when the article merely reported sane* 

8) Medical and scientific meetings unless the science con- 
tent of such meetings was discusr ?d. 

9) Comics* 

10) All articles less than 1/2 column inch long. 

Results 

There ware 414 articles with a scientific and/or technological 
orientation found in the sample of 157 daily and 57 Sunday news- 
papers. The dslly papers included 276 articles and the Sunday 

't 

papers 138 such articles* 

Prob l em III - 2. Newspaper Study 

To determine the nature of the themes of the scientifically 
and/or technologically oriented articlea selected from newspapers* 
Method of Analysis 

After the scientific and/or technological articles wtre se- 
lected from the newspapers the name and theme of the article were 
tabulated* The fieme was considered to be the one statement which: 

a) Rest summarised the content of the article as determined 
by the reader* 

b) Was supported by at least 50 per cent of the article* 

®) Was consistent with the summary statement contained in 



the article* 
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To establish the reliability of the method of Identifying the 
themes a second reader independently determined the themes of a 40 
per cent sample of the selected articles. The accepted method pro- 
duced agreement of greater than 93 per cent between the themes iden- 
tified by the two readers. 

The themes were grouped or classified according to their -con*** ' 
tent and the resulting classification scheme examined. 

Results 

The grouping of the articles according to individual theme 
resulted in the establishment of five major themes which best 
summarised the nature of the individual themes. These five major 
themes are: 

1) Space 

2) Automation - Cybernetics 

3) Science 

4) Nuclear Energy 

5) Medicine 

The kinds of article themes classified within each major theme 

are: 

Space - Articles dealing with the development cf space vehicles 
and weapons, methods of detecting these space vehicles, and the 
training of the personnel who will accompany the space probes* 

Automation - Cybernet lea - The otudy and/or use of computers, 
automated machinery, and/or automated systems. 

Science - Pure or applied science in each of the following 
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areas: agriculture, anthropology, astronomy, human biology. 
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ginartl biology, chaadi try , conservation, engineering, geology, 
Meteorology, oceanography, and phyelce. 

Mill Energy - The use or effect* of radioactive material* 
and the production of energy from nuclear sources, 

“ »*nan biology associated with the diagnosis and 
treatment of disease and Illness, the health and nutrition of the 
public, and the isolated facts of natural or artificially induced 
body functions. 

The number of articles classified within each of the major 
themes Is found in Table III. 

TABLE III 

Number of Scientifically and/or Technologically Oriented 
Newspaper Articles Classified According To 

Major Theme 





Space 


Automation- 

Cybernetics 


Science 


Nuclear Medi- 
Energy cine 


Totals 


Total (Dallies) 


60 


4 


87 


10 


115 


276 


Sunday Editions 


33 


3 


51 


10 


41 


138 


Total - Dallies 










* 




plus Sunday 


93 


7 


138 


20 


156 


414 



It Is noted that 156 or 37.7 per cent of the 414 article* in 
both Sunday and dally papers were concerned with Medicine, 138 or 



33.3 per cent were concerned with Science, 93 or 22,5 per cent were 
concerned with Space, 20 or 4,5 per cent were concerned with Nuclear 
Energy, and 7 or 1.7 per cent were concerned with Automation- Cy- 
bernetics, ‘ 
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When daily issues only were considered it was found that 115 
or 41.6 per cent of the article themes were classified as Medicine, 
87 or 31*5 per cent were classified as Science, 60 or 21.7 per cent 
as Space, with only 10 or 2.4 per cent classified as Nuclear Energy 
and Automation-Cybernetics respectively. 

When Sunday Issues only were considered it was noted that 51 
or 36.9 per cent of the articles themes were classified as Science r 
41 or 29.7 per cent as Medicine, 33 or 23.9 per cent as Space, and 
10 or 72 per cent and 3 or 2.2 per cent classified as Nuclear Energy 
and Automation-Cybernetics respectively. 

Problem 111 - 3. Newspaper Study 

To determine the distribution of the articles when a classifi- 
cation of science and/or technology is imposed. 

Method of Analysis 

Criteria: 

The classification of an article as scientifically or tech- 
nologically oriented was based upon the ends to which the infor- 
mation or content of the article was directed. An article was 
classified as technology if it described or interpreted how a pro- 
duct or process was or would be used or if it shewed or Implied a 
practical application of scientific or technological concepts or 
principles. An article was included in the classification science 
if it described or explained a scientific development in terms of 
basic concepts, principles, or theories of science without regard 
to practical application. An article was classified as Both if it 
contained both science concepts, principles, and/or theories and 
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•I«o described or lop lied a possible practical application of one 
or ieore of the concepts, principles, end/or theories of concern. 
Results 

TABLE IV 

Number of Newspaper Articles Oriented Toward Science, 
Technology or Both, Classified According to Major Theme 





Space 


Autoeiatlon- 

Cyberaetlcs 


Science 


Nuclear Medl- 
Energy cine 


Total 


Technology 


85 


7 


54 


19 


147 


312 


Science 


m 


e» 


69 


tm 


ee 


69 


Both Science and 
Technolosv 


8 


m 


15 


1 


9 


33 


Total 


93 


7 


138 


20 


156 


414 



Examination of Table IV reveals that 312 or 75 per cent of the 
414 articles Included in this study may be classified as oriented 
toward technology# When the articles were subclassified according 
to major theme as well as science and/or technology it was found 

that; 

1) Eighty five or 91 per cent of the 93 articles concerned 
with Space were classified technology and the remaining 9 per cent 
as both science and technology# 

2) Seven or 100 per cent of the articles concerned with 
Automation-Cybernetics were technologically oriented# 

3) Fifty four or 39 per cent of the 138 articles concerned 
with Science were technologically oriented, 69 or 50 per cent were 
science oriented, and 15 or 11 per cent classified m fe©e!i 
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sclenea and technology. 

*> Nineteen or 95 per cent of the 20 ertlclee c lee elf led 
within the theme Nuclear Energy were technologically oriented* 

5) One hundred forty seven or 94 per cent of the articles 
with a major theme of Medicine were technologically oriented and 
nine articles or six per cent of the articles were science oriented* 

TABLE V 

Number of Newspaper Articles Oriented Toward Science, 

Technology, or Both Classified According 
To Major Theme In the Daily and Sunday Issues 





Space 


Automation- 

Cybernetics 


Science 


Nuclear 

Energy 


Medi- 

cine 


Total 


Dally: 














Technology 


53 


4 


33 


9 


106 


205 


Science 


m 


- 


44 


m 


m 


44 


Both Science 
end Technology 


1 




10 


1 


9 


27 


Sunday: 














Technology 


32 


3 


21 


10 


41 


107 


Science 


- 


- 


25 


m 


- 


25 


Both Science 
and Technology 


1 


Ml 


5 


4» 




6 



When daily issues were considered It was noted (Table V) that 
205 or 74 per cent of the 276 articles were technologically oriented, 
44 or 16 per cent were science oriented, and 27 or 10 per cent were 
oriented toward both science and technology* 
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TiM data, when Sunday laauaa vara co. jidcred, were almllar 
proportionately to the dally laeuea with 107 or 77 per cent of the 
138 artlclea technologically oriented, 25 or 18 per cent science 
oriented, and six or 4.2 per cent both science and technology 
oriented. 

Problem III - 4. Newspaper Study 

To determine the number of articles that involve science and/or 
technology that have one or more social implications. 

Method of Analysis 
A. Criteria 

An article was considered to have a social Implication if 
that article made reference to an immediate or projected effect 
upon or relationship to society in some form as technological 
application, judgments of citizens or their elected representatives, 
financial grants by public or private agencies, social mores, and/or 
employment. 

B* Procedure 

A corn*/ was made of the number of articles within each 
major theme class that included some social implication. 
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BiiUlts ZABLE VI 

Number of Hivipipir Article* Including Some 
Social Implication Classified According To 
Major Theme and Science and/or Technology 





Space 


Automation- 

Cybernetics 


Science 


Nuclear 

Energy 


Medi* 

cine 


Total 


Daily 


15 


2 


22 


7 


21 


67 


Sunday 


6 


3 


10 


5 


9 


33 


Total 


21 


5 


32 


12 


30 


100 


Science 


0 


0 


5 


0 


0 


5 


Technology 


17 


5 


24 


11 


29 


86 


Both Science 
and Technology 


4 


0 


3 


1 


1 


9 



It was found that only 100 or 24.1 per cant of the 414 sci- 
entifically and/or technologically oriented articles included some 
social Implication and that the proportion of the totals in daily 
and Sunday papers was similar. Study of Tables III and VI reveals 
that the proportion of the articles with some social implication, 
when classified according to major theme, it characterized by vari- 
ability from 100 per cent for Automation-Cybernetics articles in 
Sunday papers to 18.2 per cent for Space articles in Sunday papers 
when the total number of articles &u a group is 10 or fewer. How- 
ever, when the number of articles fia a group is 22 or more the 
range is only from 13 per mmt for Medical ©Nicies in daily papers 
fe© 25 per cent for Space* articles also in daily papers. 

It is also noted that ©nly seven per cent of the 69 articles 
classified as science included some social implication whereas 28 
pe? cent of the articles classified as technology and 27 per cent 



0 



50 . 



of the articles classified as both included such an implication. 

^ i 

It is further noted from Table VI that of the 67 such articles 
occurring in the dally papers, 15 or 22.2 per cent were classified 
Space; two or 3.0 per cent Automation-Cybernetics; 22 or 32.8 per 
cent Science; seven or 10.5 per cent Nuclear Energy; and 21 or 

31.4 per cent Medicine. Similarly of the 33 articles occurring j 

1 

in the Sunday papers, six or 18.2 per cent were classified Space; j 

J 

three or 9.1 per cent Automation-Cybernetics, 10 or 30.3 per cent 

Science; five or 15.2 per cent Nuclear Energy and nine or 27.3 j 

l 

per cent Medicine. 

4 

i 

■ 

Problem III - 5. Newspaper Study j 

To determine the nature of the social implications included 

j 

In articles which Involve science and/or technology. 

ii 

Method of Analysis j 

A catalogued list was prepared consisting of statements describ- 
ing the nature of the social Implications In each of the 100 arti- 
cles. Some articles could be described by one statement while 

♦ 

') 

others required more than one. The items on the list were then 

examined and grouped on the basis of similarities and differences 

■ ) 

in terms of social concern. The individual items, classified ac- ;i 

t 

cording to a specific social concern, were then again grouped ac- !| 

cording to the major theme of the article that served as its source* 

The individual items within each social concern class grouped ac- j 

cording to major theme were then summarised. j 

j 

Results 



1. There were 124 statements of concern prepared that identified 



the nature of social implications either Implied or directly stated 
In the 100 articles* 

2* The 124 statements Indicated: a) Interrelationships be- 
tween society and science and/or technology (Social) b) political 
decisions or issues that Involved science and/or technology (political) 
c) economic relationships that Involved science and/or technology 
(Sconomic) . The 124 statements were thus classified as social, 
political or economic* 

A statement of concern was considered to be social when the 
discussion Involved the direct effect or Involvement of science 
and/or technology upon Individuals or groups in a society* Some 
Items were health, leisure* safety and employment* 

A statement of concern was classified as political If it in- 
volved a voting judgment, right, or responsibility of the citicen 
or his duly elected or appointed representative concerning a sci- 
entific or technological problem* 

A statement of concern was classified as economic when it 
related to a financial cost or gain and also Involved a scientific 
or technological problem* 




TABLE VII 



Number of Statements Indicating Social Implications 
Classified According to Concern, Major Theme of the 
Newspaper Article, and Science, Technology or Both 



Space 



Automation- 

Cybernetics Science 



Nuclear Medl- 

Energy cine Total 





Science 



I I 
I I 



Technology 



4il?5 4 

I I 



13 1 9*10 5! 5? 4 



25*4 * 5 5li 3d27 

! ! • i 



i i 



it ii 

-!- ! 1 2il! 8 

• I • a 



Total 



Both Science 
and Technolo 

gy 




I l t 

13| 9 1 18 6 \ 6 \ 5 



! -i 3 l! l! 1 




I I 

1 L 



3. Table VII reveals that 53 or 42.7 per cent of the 124 items 
of social concern were classified as social, 40 or 32.3 per cent were 
classified as economic, and 31 or 25 per cent were classified as 

political e 

4. It is obvious from Table VII that the articles classified 
as technology included more social implications than did those clas- 
sified as science; 108 or 87.1 per cent of the social implications 
were found in articles concerned with technology, of which 51 or 
47.2 per cent were classified as a social concern and the balance 
about equally divided between political and economic concerns. 

5. When the social implications are considered in terms of 
the major theme classifications it is noted that 40 or 32.2 per 
cent occurred in the Science articles, 35 or 28.2 per cent in 
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articles, 24 or 19*4 per cent in Space articles, 17 or 
13.7 per cent in Nuclear Energy articles and only seven or 5.6 
per cent in articles concerned with Automation-Cybernetics. 

6. A comparison of the proportional distribution of the 
number of items of social, political, and economic concern within 
and among the major theme classifications tabulated in Table VII 
shows that Space articles included more political concerns than 
any of the others. Medicine articles were more concerned with 
social problems. Science articles were most concerned with eco- 
nomic problems and the articles classified as Nuclear Energy have 
about equal concern for the three types. 

7. The social items of concern in the articles included 
those of public opinion, development of public values, effects of 
automation on employment and increase in leisure time, population 
explosion, conservation, physical and mental health, nation de- 
fense programs, and the effects of increased energy sources. The 
items of social concern and their frequency of appearance are 
found in Table VIII. 



TABLE VIII 

Topics of Social Concern in Newspaper Articles 
Classified According to Major Themes 

2L?P.j£ Frequency 

SPACE-SOCIAL 

1. Supersonic tests were conducted over cities by 3 

the Air Force to determine the public's reaction 
to and acceptance of sonic booms. 

2» The public must make a decision concerning the l 

merits of supporting an expensive space program 
or supporting research in other areas such as medicine. 



54* 



& 




TABLE VIII (continued) 

Topic Frequency 

3* Cutbacks in aerospace contracts will affect a 1 

large segment of the population in California 
since many of the people are employed by in- 
dustries oriented towards the space program* 

AUTOMATION AND CYBERNETICS -SOCIAL 

1* The computer revolution will lead to a shorter 1 

work week and thus give the worker more leisure 
time* This leisure time could cause serious 
social problems* 

2* The computer will not decrease total employment* 2 

However, it will eliminate many present Jobs and 
create new Jobs of a different type* 

3* The use of the computer to study social problems 1 
could help eliminate or reduce social tensions and 
create more wealth and leisure* 

SCIENCE-SOCIAL 

1* Urban sprawl has created serious problems relating 4 
to sewage, fresh water, "breathing space", and 
preservation of national beauty and wildlife* 

2* Mote leisure time of the American citizens will 1 

require an expanded outdoor recreational program 
Involving the need for more land* 

3* Scientific and/or technological research has 7 

created new chemical and mechanical products 
for Insect and weed control and an expanded 
industrial system creating more unusable wastes 
which are creating serious pollution problems* 

4* Research on bubonic plague led to the discovery 1 

of the rat as its main carrier* Thus, this 
disease has almost entirely disappeared through 
extensive rat control programs* 

NUCLEAR ENERGY-SOCIAL 

1* The use of nuclear weapons upon members of 1 

society involves definite moral Judgments 
concerning the consequences of using these 
weapons* 
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TABLE VIII (continued) 



Topic 

2, The nuclear fallout In the U. b, was very high 
in 1963 a* a reault of nuclear testing. This 
fallout, if allowed to accumulate, could ser- 
iously pollute the water and air and cause 
serious health problems. 

3. Programs designed for survival "of the bomb" 
have led to the development of an extensive 
fallout shelter and civil defense program. 

The support of these survival 'programs has 
been decreasing due to the inquestlonable 
merits in terms of saving lives during a 
nuclear attack. 

4* Dr. Teller is hopeful for the development 
of a "clean" bomb which would have peaceful 
uses. 

5. The major problem is to educate the public to 
the advantages and need for the nuclear energy 
program. 

6. The nuclear waste problem is a moral problem, Han 
is producing a substance which has the potential 
to destroy his environment. 

MEDICINE-SOCIAL 

1. The results of research by the American Cancer 
Society and the tobacco industry have created a 
controversy Involving the relationship between 
cigarette smoking and lung cancer. This con- 
troversy is of deep public concern. 

2. Medical research has exposed the problem of mal- 
nutrition that exists in economically deprived 
areas of the United States. 

3. Medical research has exposed the problem of causes 
of diseases and disorders of the human body that 
will require development of new treatment procedures 

4. Medical research is developing a variety 'of new 
drugs and surgical and diagnostic techniques for 
curbing diaeaife. Misuse of these drugs may cause 
serious consequences to the user. 




'^****^^ .. . 4 ^^;. ... 



■' ::Jir; ''vf. r — 



- r-r— . y- - jrr -.^Jin ^ ■— » T , niy*TT<lgM. 



56 e 



TABLE VIII (continued) 
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5* People fell to support medical research because 1 

they fall to see the merits and need for research— 
they fall to see the millions of people aided by 
this research* 



6. Mew drugs and devices for controlling birth as a 1 
possible solution to our problem of overpopulation 
are causing serious discussions among various social 
groups* 



8. The concerns of the political topics are basically those 
involving the Federal Government and the cognisance of the need 




for the will of the people to be positive if certain programs in 
science and technology ate to be supported , the relationship of 
certain programs and the international stature of the U* S* and 
other countries, and the part played by federal agencies in health, 
research and development programs and projects* The nature of the 
political topics within the context of the several themes is noted 

i 

in Table IX. 

TABLE IX 
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Topics of Political Concern in Newspaper Articles Classified 

According to Major Themes 

Topic Frequency 

SPACE-POLITICAL 

1* The government has been reluctant to financially 2 
support the supersonic transport system until it 
is certain of public support* 

2* A decision by the Federal Government concerning 1 

the support of the Mars space program is needed 
l«i the immediate future to insure keepidg the 
program on schedule* 
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TABIU IX (continued) 



Frequency 

3« Government support o,? space programs seems to 2 

depend upon the military aspects of these pro- 
grams and not the scientific knowledge these 
programs may yield. 

4 t Reduction in the defence budget has caused th@ 2 

cancellation of certain missile programs. 

5. The space administration has decided to combine 1 

certain phases of the military and civilian space 
programs to conserve funds. 

6. Russia's use of her space achievements has been for 3 
national power and prestige. 

7* A statement Issued by the President and his staff i 
reveals that the United States shall become the 
leading spacefarl^ nation and that space shall be 
used at an avenue towards peace. 

SCIENCE -POLITICAL 
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1. The Federal Government must support and take an 2 

active interest in the various conservation and 

land acquialtion programs. 

2. The Federal Food and Drug Administration and the 6 
Federal Government must guard against pollution 

sind support the needed sntlpollution measures. 

3. Major desalination programs could curb future water 1 
problems in parts of the United States and could 

help alleviate political Mansions in the Middle East. 

N UCLEAR ENERGY-POLITICAL 






1. The decision to drop the atomic bomb on Japan 1 

involved a period of soul searching among members 

of the military, physicists, engineers, and the 
President and his staff. The decision was baaed 
upon the saving of countless American lives that 
otherwise would have been lost during an invasion 
of Japan. 

2. Goldwater opposes the limited nuclear test ban 1 

treaty, le maintains that the effects of nuclear 
weapons upon communication systems must be tested. 
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TABLE IX (continued) 



Tpplc Frequency 

3. Laws, regular lost, and controls involving l 

nuclear research must be international. 

4. The Atomic Energy Commission stresses the need 1 

for the peaceful uses of atomic energy to re- 
place fossil fuels in the generation of electricity^ 

* 

5. Should the Federal Government or private enterprise 1 
control the future nuclear reactors that will be 

used to generate electricity? 

6* The Federal Government is supporting the building 1 
of new end more efficient nuclear reactors. 

MEDICINE-POLITICAL 

1. A comprehensive program is necessary, to provide pro- 2 
tec t ion to the public against the misuse of drugs 

end the misuse of diagnostic and therapeutic de- 
vices. 

2. Federal support of medical research Is needed to 2 
help solve the social problems associated with 
disease. 

9. The greatest variety of topics found were those of sn 
economic nature » It is noted from Table X that most of the concern 
is with the amounts of money being spent by the Federal Government 
on science and technology with only occasioned concur . 4 for the use- 
fulness of the products. There seems to be a recognition that 
dollars get attention. 



TABLE X 

Topics of Economic Concern in Newspaper Articles 
Classified According to Etajor Themes 

Topic Frequency 

SPACE-ECONOMIC 



1. The federal Aviation Agency paid out $7,000 
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jA>LE X (continued) 

l2Ei£, 

in damage suits filed by citlsens of Oklahoma 
City for demtjge due te tonic boom*. 

2. Hie supersonic space program would cost the 
Federal Government $1.2 billion. 

3. Various issues Involve the expenditure of monies 

for space projects such as: $140 million for the 

Nimbus Space Project, $49 million for the OGO 
Satellite Program, $180 million for previous un- 
successful Ranger probes, and $75 billion to land 
a man on Mars. 



Frequency 
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AUTOMATION-CYBERMSTICS -ECONOMIC 



1. 



The use of a computer in controlling various in- 
dustrial processes has resulted in greater pro- 
duction, decreased cost*, end greeter efficiency 
thus yielding a higher financial gain for Industry. 

2. The Public Health Service has Issued a grant of 
$1.67 million to study the feasibility of using 
electronic computers to aid lu the di*gnosi« of 
heart problems. 
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SCIENCE-ECONOMIC 

1. The Federal Government has appropriated large 
amounts of money for antipollution measures 
such as $29 million for the development of 
harmless substitutes for insecticides end 
herbicides and $200 million for saline water 
research. 

2. Project 70 is a $70 million lend reclamation 
program financad by tha State of Pennsylvania 
to praaerve some of the "breathing spfce" still 
left in the state. 

3. The Federal Government must appropriate more 
money for the purchase of national park areas 
end recreational lands 

4. Water diversion projects have caused eccuoialc 
hardships in csrtaii tourist areas. 
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TABU X (continued) 



Topic 

5. The remove! of pesticide* end insecticides 
from public use before adequate substitutes 
ere developed will cause an increase In food 
production ^osts, thus increasing the cost of 
food to the consumer. * 

6. The federal Government appropriated $15 billion 
for scientific research for 1965. 

7« The costs of federally financed basic science 
research projects vary in amounts such as $ 4.3 
million for a blotron at the University of 
Wisconsin, $7 million for the Antarctic re- 
search program, and $46,000 to study tha homing 
bahavlor of tha penquln. 

8. The results of scientific research may lead to 
greater financial gain for private enterprise. 
Example# include the increased financial return 
t© crop growers as a result of agricultural re- 
search; financial gains to commercial fishermen 
ss s result of stream, lake, and ocean research; 
and the creation of new products and Industries 
resulting in increased employment opportunities. 

NUCLEAR ENERGY-ECONOMIC 

1. The expenditure of money for civil defense has 
been steadily decreasing due to lock of federal 
support e 

2. The AEC spends shout $3 billion annually for 
research end development of peaceful uses of 
atomic energy. 

3. The cost of generating electricity by use of e 
nuclear reactor la preaantly higher than using 
fossil fuels but this differential is decreasing. 

4. Tha disposing of nuclear raoctor waste ia an ex- 
pensive project if adequate safety la to be 
assured. 

5. Tha ABC has appropriated $100 million for a 
nuclear power plant in California. Xta main 
function will be to supply power to ptsap water 
for various irrigation projects. 
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TABLE X (continued) 



Topic Frequency 

MEDICINE-ECONOMIC 

1* Federal support of medical research involves 3 

grants of $10 million for leukemia research, 

$15 million for the Salk Institute, and $7 
million for study of arthritis and rheumatism* 

■st 

2* The annual loss in wages due to various diseases, 1 
especially arthritis and rheumatism, is over 
$1,5 billion* 

3* The Federal Government has appropriated $10 1 

million to support a program designed to educate 
the public concerning the problems and dangers 
of cigarette smoking* 

4. Nutritional quackery is seen as one of our big- ■ 1 

gest frauds Involving the abuse of scientific 
knowledge and in a multi-billion dollar business* 



Problem III - 6. Newspaper Study 

To determine the knowledge in and of science prerequisite to 
the reading of the selected articles* 

Method of Analysis 

1* Prerequisite knowledge was defined as all scientific or 
technical words, phrases, and ideas and all words of general usage 
which were used in a scientific or technical manner in the selected 
articles* Excluded were those terms, phrases, or Ideas which were 
not directly related to the theme of the article and those that 
were related to the theme but were explained or defined within the 
article* The remaining terms, phrases, or Ideas represented the 
minimum prerequisite knowledge in and of science to reading the 
article* 

2* All articles with prerequisite knowledge were identified 




£.■ ; 
£'■’ , 
ft:- : 







l 



h ■ 
f,\ 



E-; 



& 







62 . 

ind classified according to the major theme of the article. 

3. Each Itam of prerequisite knowledge «ai identified within 
•ach major theme and an explanation or definition waa formulated 
that was specific to the context of the article* 

4# A classification ay at am baaed upon the traditional dis- 
ciplinary line* of phyaica, chemistry, etc. was imposed upon the 
items of prerequisite knowledge. A tabulation was then made of 
the articles within each theme with prerequisite knowledge. 

5. The reliability of the technique of identification of the 
items of prerequisite knowledge was tasted by haying a sample off 
approximately 20 per cent of the articles read by two other in- 
dividuals competent in science. The technique wee revised until 
a reliability of at least 90 per cent was achieved. 

Results 



TABLE XX 

Number of Articles in Dally and Sunday Newspapers 
with Knowledge in and/of Science Prerequisites 



Newspaper 


Space 


Automation- 
Cybernetics Science 


Nuclear 

Energy 


Medi- 

cine 


Totel 


Dally 


51 


3 


59 


7 


94 


214 


Sunday 


26 


3 


36 


9 


37 


111 


Total 


77 


6 


95 


16 


131 


325 



1. Utilising the data in Tables XIX and XX it Is revealed 
that 325 or 78 per cent of the 414 articles (daily and Sunday) have 
some science knowledge prerequisites. It is also noted that 214 or 
76 per cent of the daily articles and 111 or 80 per cent of the 






o 



Sunday article* have soma science knowledge prerequisites* 

2* An examination of these data, according to major themes, 
indicated that 31 or 85 per cent of the 60 Space articles from 
the daily papers and 26 or 79 per cent of the 33 Space articles 
from the Sunday papers had science knowledge prerequisites* Of 
the total of 93 articles classified Space 77 or 83 per cent had 
science knowledge prerequisites* 

3# In the articles within the theme Automation-Cybernetics 
three out of four of the daily articles and the three Sunday 
articles had science knowledge prerequisites* 

4, Of the 138 articles with the theme Science 95 or 69 per 
cent had science knowledge prerequisites* These included 59 or 
65 per cent of the daily and 36 or 71 per ©ant of the Sunday 
articles* 

§• The theme Nuclear Energy included 20 articles 16 of which 
wad science knowledge prerequisites* The 16 included seven of the 
ten dally and nine out of the ten Sunday articles* 

6* The 156 articles with the theme Medicine included 131 or 

9 

A 

84 per cent that had science knowledge prerequisites. Of the 94 
dally articles 82 per cent had science knowledge prerequisites 
ufcich compares closely with the 37 or 90 per cent of the Sunday 
articles requiring such knowledge* 



Items in and of Science Prerequisite to the Reading of the Selected Nevapacar Articles 
and their Frequency of Appearance Classified According to the Major Theme of the Article 

and Academic Discipline 
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Constellations are groups of stars that appear to 
form patterns in the sky. 



TABLE XII (continued) 
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TABLE XII (continued) 




ZABLE XII (continued) 
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12 . Green plants, through the process of photosynthesis 
utilize the carbon dioxide of the air and return 
oxygen to the air. 
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30 • Centrifuges are devices used to increase the force 
acting upon a body to many times the normal 
gravitational force through the use of high speed 
circular motion. 
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Myers are single machines used to transmit and/or 
modify forces or motion© 
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Fissionable material is capable of being split 
(fissioned) in a nuclear reactor or nuclear bomb 
into simpler elements. 
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22 „ Radioactivity is the tterm used to describe a 
property possessed by some elements which 
spontaneously emit alpha or beta or gamma rays 
or particles. 
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A fluorescent dye Is u chemical substance capable 
of producing light when acted u^on by radiant energy. 

The laser is a device that utilizes the electrons within 
atoms jeer amplifying or generating electromagnetic waves 
in the visible region of the spectrum. | 



